Let X denote the three dimensional image matrixes with N voxels and P the first order histogram with Nl discrete intensity levels. The following first order statistics were extracted:
Skewness
where X -is the mean of X.
Standard Deviation
Uniformity
A degree of pixel intensities having similar probability.
, where i is an intensity value, p(i) is the probability of intensity i, L is total number of intensity values within segmented tumor.
Variance
Texture Features (3)
Gray Level Co-Occurrence Matrix (GLCM) Based Features A GLCM is a matrix where the number of rows and columns is equal to the number of quantized gray levels. 
Morphometric Features
Let in the following definitions V denote the volume and A the surface area of the volume of interest. We determined the following morphometric features:
Area
Area of the segmented region in cm 2 calculated on largest tumor size.
Compactness 1 3. Compactness 2 4. Edge Sharpness
The edge sharpness is defined the segmented boundary using the gradient magnitude,
where M and N is total number of pixels, Gx and Gy is a gradient of G for x axis and y axis.
Longest Axis
Largest perpendicular cross-sectional diameter of segmented region in cm.
Maximum 3D Diameter
The maximum three-dimensional tumor diameter is measured as the largest pairwise Euclidean distance, between voxels on the surface of the tumor volume.
Proportion
Proportion of the entire tumor (the entire abnormality may be comprised of an enhancing component, a non-enhancing component, a necrotic component and an edema component).
Slope
The slope is defined as the change for enhancement for each slice. It is averaged across the entire volume.
Spherical Disproportion
where R is the radius of a sphere with the same volume as the tumor.
Sphericity

Surface Area
The surface area is calculated by triangulation (i.e., dividing the surface into connected triangles) and is defined as:
where N is the total number of triangles covering the surface and a, b, and c are edge vectors of the trangles.
Surface to Volume Ratio
Volume
The volume of the segmented region is determined by counting the number of pixels in the tumor region and multiplying this value by the voxel size.
